Sepharose gels with L-amino carboxylic acid residues as a ligand (L-adsorbent) or with D-amino carboxylic acid residues (D-adsorbent) were prepared and used in affinity chromatography. Among enzymes involved in the metabolism of glutamic acid, a group of pyridoxal phosphate dependent enzymessuch as aspartate aminotransferase, alanine aminotransferase, and glutamate decarboxylase had significant affinity for the L-adsorbent, while glutamate dehydrogenase (an NADP dependent enzyme) had no detectable affinity for either the l-or the D-adsorbent. The affinity chromatography with L-adsorbent was used for the purification of serine hydroxymethyltransferase; a pyridoxal phosphate dependent enzyme.
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Enzymes involved in the metabolism of aamino acids differentiate the chirality of chiral center carbons as well as the sort of a-substituent of the substrate. If the differentiation of chirality is brought about by the attractive force between amino carboxylic acid residues (-CH(NH2) COOH) and the corresponding recognition sites in the enzyme, the enzyme is expected to have some affinity for adsorbents with either l-or D-amino acid residues as ligands.
We have prepared l-and dadsorbents ( The serine hydroxymethyltransferase on the column was eluted with 500ml of 20mM phosphate buffer (pH 7.2, containing 50mM KC1 and 20fiM pyridoxal phosphate).
The combined active fractions were dialyzed against 20mM phosphate buffer EDTA. Glutamate dehydrogenase (1. 1 mg of protein dissolved in 1 ml of the buffer) was put on a column ofL-or D-adsorbent (1 x 30cm) and eluted with a linear gradient of concentrations ofKH2PO4 (0.02 to 0.3m) in 300ml of phosphate buffer (pH 6.8).
Enzymeassay. The activities of aspartate aminotransferase and alanine aminotransferase were measured by the method of Okawa and coworkers1* using a commercially available reagent kit (Wako Pure Chemical Co., Ltd.). The activity of glutamate decarboxylase was measured by the amount of L-4-amino butyric acid produced from glutamate by the method ofCizzani.
2) The activity of glutamate dehydrogenase was measured by the amount of NADPH formed, by the method of Anderson and coworkers.3* The activity of serine hydroxymethyltransferase in the eluent of chromatography was measured by the formation of acetaldehyde from L-allothreonine by the method described in our previous report.40 RESULTS 
AND DISCUSSION
The procedures for the preparation of land D-adsorbent are shown in Fig. 1 . The reaction between BrCN-activated Sepharose 4B and the e-amino groups of lysine was selectively proceeded when a-amino group was protected as a copper(II) complex. The affinity of a series of enzymes involved in the metabolism of L-glutamic acid for dand L-adsorbent was evaluated from the re- The prosthetic group of glutamate dehydrogenase is NADP. Our results indicated that the affinity for L-adsorbent was not common to all enzymes involved in the metabolism ofaamino acids but is limited to the pyridoxal phosphate dependent enzymes. The differentiation of a chiral adsorbent by an enzymeimplies that at least three of the groups surrounding the chiral center must interact with the active cavity of the enzyme. In this case, the chiral terminal on the adsorbent should enter the cavity directing the methylene group to the inlet and the amino carboxyl terminal to the inside of the cavity.
Thus, the position of the methylene group in the cavity was a priori determined. The other two interactions that recognize the stereoarrangement of the groups on the chiral center should constitute an attractive force leading to the affinity between L-adsorbent and enzymes.
The pyridoxal phosphate dependent enzymes were expected to recognize the L-adsorbent in such a way that the cationic and anionic site spatially arranged in the active cavity face the carboxyl and amino group of the adsorbent by making two pairs of hydrogen bondings, when L-adsorbent is introduced into the cavity. The D-adsorbent cannot interact in this way. This modeof enantiomer differentiation is compatible with the mode of interaction between aspartate and the active cavity of aspartate aminotransferase proposed by Kirsch and The activity of serine hydroxymethyltransferase in each purification step was measured from the amount of formaldehyde produced by the cleavage of L-serine by the method of Fujioka. Furthermore, the mixture of the enzymes fixed on the adsorbent can be fractionated into each component by ionstrength linear gradient elution. As an example, the separation of an authentic mixture of alanine aminotransferase, asparate aminotransferase, and glutamate decarboxylase is shown in Fig. 6 .
